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GEOTHERMAL DRILLING PROGRAM
FOR
BARNWELL GEOTHERMAL CORPORATION
PREPARED BY: Willis R. Craddick
Clarence J. Mason
(Water Resources International, Inc.)
FEBRUARY 1, 1981 (REVISED COpy)
THIS IS THE SOLE PROPERTY OF BARNWELL GEOTHERMAL CORPORATION
AND IS NOT TO BE USED OR REPRODUCED WITHOUT THEIR PERMISSION.
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General Drilling Instructions
1. Run Totco deviation survey every 120 feet or as needed to control
well bore deviation. Hang Totco wireline sheave on hook to enable
movement of drill pipe while "running in", and "pulling out". Keep
drill pipe moving, except while shot is going off to prevent
differential (wall) sticking.
2. Enter on daily log mud temperature "out hole" and "in hole" once
every tour until we reach 1200 feet. After 1200 feet take tempe-
rature every 4 hours and enter on daily drilling log.
3. Each crew is to have one simulated "blow-out drill" per week, with
the results entered in the daily drill log. Limit "drill" to 15
minutes. At no time during a "blow-out drill", is mud to be actually
pumped into the hole with any preventer closed.
4. Have core barrel (in good working order) on the location for use,
if required.
5. Strap weld all subs and/or bits run under hole-openers.
6. Run drill pipe float valve in 8-3/4" hole and keep a "wet plug"
with valve in open position on rig floor at all times.
7. Keep Bagasse, Nut Hulls, Cotton Hulls, Je1-f1ake, Mica (coarse and
fine), Lignite, Bentonite, etc. on site at all times. Keep covered
and protected from the rain at all times.
8. All measurements will be from the top of the Kelly Bushing (RKB).
9. Keep hole full of mud at all times, except when drilling without
returns.
10. Check operation of B.O.P.E. each round trip or daily, whichever
occurs first. Enter in the daily log.
11. Do not use spinning chain on drill collars, use chain tongs ~.
Torque 11" drill collars to 110,000 ft. 1bs.
Torque 8" drill collars to 56,000 ft. 1bs.
Torque 6-3/4" drill collars to 36,000 ft. 1bs.
12. Make entries of all pertinent information on drilling recorder
chart.
13. Fill out daily drilling reports complete. Log all voids and loss
circulation zones.
14. Procedure for mixing air foam mix - ADD to 100 barrels of water in
the following sequence:
a. 75 lbs. soda ash over 15 minutes period,
b. 1250 lbs. bentonite over 45 minutes period,
c. 40 lbs. CMC along with bentonite over 45 minutes period,
d. 30 gals. detergent directly into suction pit as mix is
being transferred from mixing pit to suction pit. Over
the period of time it takes to transfer the mix.
15. Hold weekly safety meetings (15 minutes) and document with weekly
safety meeting attendance records. .
16. Contact State Department of Water and Land Chairman or his designated
representative well in advance so that he has time to travel to the
drill site to witness the pressure tests, etc. Phone numbers are:
961-7279 - Hilo, and 548-7643 - Honolulu.
17. All operations to be conducted in accordance with the State Regu-
lation No.8, Rule 9 governing Geothermal Resources and Drilling,
June 1978.
18. Geologist will be on site as soon as circulation is established or
after the 13-3/8" casing is set.
Specific Drilling Instructions for Geothermal Well
WELL PROJECT:
LOCATION:
OPERATOR:
PARTNERSHIP:
CONTRACTOR:
CONSULTANTS:
PREPARED BY:
APPROVED BY:
APPROVED BY:
Lanipuna Well No.2 (Exploratory Well)
Keahialaka and Pohoiki, Puna, Hawaii
Barnwell Geothermal Corporation
Barnwell Geothermal Program
Water Resources International, Inc.
GeothermEx
Bill R. Craddick/Clarence J. Mason
Operator
Consultants
Date
Date
" GeneralScope"of"Work:
1. Prepare access road and well site, mobilize drilling rig.
2. Drill a 26 inch hole and case with 22 inch casing to a depth of
68 feet.
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3. Drill a 17-1/2 inch to 20 inch hole and case with 13-3/8 inch
casing to depth of elevation -400 feet.
4. Drill a 12-1/4 inch hole and case with 9-5/8 inch casing to a depth
of 3800+ feet.
5. Drill a 8-3/4 inch hole to total depth of 7000+ feet, or as required
by the operator. -
6. Flow-test well, install geothermal well head, demobilize drill rig
and restore drilling site.
A. SITE PREPARATION
1. Prepare access road, drill site, and reserve pit - per GEDCO
Plan No. 7904.
2. Construct water reservoir (240,000 gals. capacity), and install
1i ner.
3. Construct cellar per GEDCO Plan No. 7903.
4. Install IIdead-men ll (guy line anchors).
B. MOBILIZATION
1. Mobilize WRI drilling rig #4.
2. Mobilize Cement Pumping Unit, Bulk Storage Unit, and extra
storage capacity as needed.
3. Mobilize WRI electric logging unit.
C.DRILLING PROGRAM, ALL MEASUREMENTS RKB
Phase I .~ Conductor Hole
1. Drill a 12-1/4 11 pilot hole with mud to 102 feet. Start pilot
hole by center punching inside existing 30 inch casing with 26
inch hole opener and 12-1/4 inch pilot bit.
2. Open 12-1/4 inch hole to 17-1/2 inch to 100 feet.
3. Open 17-1/2 inch hole to 26 inch to 68 feet.
4. Bail mud out of hole down to 68 feet.
5. Cut off 30 inch pipe at cellar floor and remove same.
6. Run 22 inch casing and cement. (Refer to casing and cementing
programs) .
7. Nipple up flow-line and air drilling head to 22 inch casing.
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Phase II - Surface Hole
1. Drill a 17-1/2 inch hole with air mist, depending on compressor
availability, or mud (refer to drilling fluids program) to a
depth of 600 feet or elevation +20 feet. If air mist is
circulation media, change over to mud at elevation +20 feet.
Notify representative of the State upon reaching elevation +20
·feet.
2. Bail hole until clear water is obtained. Catch three, one
gallon samples. Turn over a one gallon sample to State
representative.
3. Run wire1ine water probe to establish water level. Enter
results on daily drilling report.
4. Run wire1ine temperature survey-top of water and bottom of
hole and enter results on daily drilling report.
5. Finish drilling 17-1/2 inch "pilot hole" with mud to 13-3/8
inch casing depth to elevation -400 feet. (Make 10 feet extra
ho1 e). .
6. At this point, an attempt to establish full (100%) circulation
with mud will be made - (refer to drilling fluids program on
page 6). The results will determine the 13-3/8 inch casing,
cementing method.
7. Condition hole for running casing.
8. Run 13-3/8 inch casing - refer to Casing Program on page 9.
9. Cement 13-3/8 inch casing - refer to Cementing Program on
page 9. WOC time will be determined by retardation of cement.
10. Cut off 22 inch casing at cellar floor.
11. Cut off 13-3/8 inch casing and nipple up as per GEDCO Plan No.
7902. Test the weld on 13-3/8 inch WKM Braden Head before
nippling up B.O.P. stack complete with choke manifold and kill
lines.
12. Pressure test casing, choke manifold valve and flanges with
blinds rams closed - 600 PSIG for 30 minutes. Pressure test
pipe rams and Hydri1 after starting in hole - 600 PSIG for 30
minutes. All pressure tests to be witnessed by State.
13. Drill out with 12-1/4 inch Mill Tooth Bit and water. Pressure
test casing (600 PSIG for 30 minutes) after drilling out each
tool. After drilling out cement to 10 feet above the shoe,
pressure test entire 13-3/8 11 casing at 600 PSIG for 30 minutes.
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Phase III - Intermediate Hole
1. Drill a 12-1/4 inch hole with mud (refer to Drilling Fluids
Program on Page 8), and TCI Bits to 9-5/8 inch casing depth,
(casing depth to be determined by bottom hole temperature
minimum 250°F) and Lithology. Land casing in solid formation.
2. Condition mud and hole for logs (make "short trip" to check
for fill). ·Delay·this operation, if permissible by the State.
3. Run logs - (refer to Logging Program on page 9). Delay this
operation, if permissible by the State.
4. Condition hole for running 9-5/8 inch casing.
5. Lay down drill collars.
6. Run 9-5/8 inch casing - (refer to casing program on page 9).
7. Cement 9-5/8 inch casing to surface - (refer to cementing
program on page 10), WOC to be determined by retardation of
cement, or minimum of 24 hours.
8. Cut off 9-5/8 inch casing, install WKM expansion spool, and
lay down 5 inch drill pipe. Install expansion spool and
nipple up as per GEDCO Plan No. 7902. Change pipe rams to 4
inch.
9. Pressure test casing, well head flanges, and choke manifold
with blind rams closed - 1000 PSIG for 30 minutes. (To be
witnessed by State Representative).
10. Pick up 8-3/4 inch Mill Tooth Bit, 6-3/4 inch drill collars
and 4 inch drill pipe.
11. Pressure test pipe rams and Hydri1 - 1000 PSIG for 30 minutes.
12. Drill out with water all cementing staging tools, float
collar, and cement to within 10 feet ~f ~asing shoe. Pressure
test casing after drilling out D.V. tools if any and also
after drilling 10 feet abov~ the cement shoe, pressure test at
1000 PSIG for 30 minutes. (To be witnessed by State Representative).
Phase IV ~ProductionHo1e
1. Drill out cement and casing shoe with 8-3/4 inch rerun Mill
Tooth Bit by-passing all contaminated mud to reserve pit.
2. Drill 8-3/4 inch hole with TCI Bits to total depth with mud.
3. Test after reaching minimum temperature of 390°F, as indicated
by drilling break or lost circulation.
-5-
4. Condition hole for logs.
5. Run logs (refer to Logging Program on page 9) if no further
hole drilling is required.
Phase V - Production Test
1. Displace mud in hole with water using 4 inch drill pipe (no
collars) float Bit Sub and 8-3/4 inch bit at bottom of 9-5/8
inch casing.
2. Using high pressure air compressor. depress fluid in the hole
to the bottom of the 9-5/8 inch casing. Shut in the well and
let the fluid heat up to 1000 C+. Release the pressure out of
the choke line and flow the well.
3. Flow test well - (under direction of GeothermEx).
4. Kill/cool well with water.
5. Make trip with drill string to check depth and clean out to
bottom. If hole stays open. proceed to step #6.
6. Lay down drill pipe and tools. NOTE: Continue to pump water
down 9-5/8 inch casing during step #5 and #6 to assure well
control. If hole does not stay open during flow-test. a
slotted 7 inch liner will be considered.
7. Close 10 inch WKM Valve. remove B.O.P. stack and nipple up
geothermal well head.
D. DRILLING FLUIDS PROGRAM
PhaseI~Conduttor Hole
1. Spu9-Mud. Water. Bentonite and Lime. Viscosity sufficient to
clean hole.
Phase I! ~ Surface Hole
1. Drilling blind with mud. use fresh water/gel mud with the
following properties. and maintain:· .
a. PH-8.5-9.5 with caustic soda - ADD to make up water.
b.WT.-below 9.3 lbs. per gallon.
c. Vis.-50/80 (as needed) with Bentonite.
d. W.L.-No control.
e. No samples - drill cuttings.
2. - Drilling with circulation or partial circulation. use fresh
water. gel/chemical. low solids mud with the following properties.
and maintain: .
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a. PH-8.5-9.5 with caustic soda - ADD to make up water.
b. WT.-be10w 9.3 lbs. per gallon with water - ADDED at shale
shaker. .
c. Vis.-45/80 (as needed) with Bentonite.
d. W.L.-10/15 cc (100 PSIG-30 min.) with CMC.
e. Gel strengths-Int.-O, 10 min.-10/20 with Tannex - ADD at
flow-line through chemical barrel.
f. Sand content-below 1% of volume .
. g. LCM-5/15% as needed to maintain circulation.
h. . Samples: 2 sets, 10 feet intervals, WID.
3. Drilling with air mist (using 1-1050 CFM Compressor).
a. Inject 12/15 GPMof air foam mix into air stream. Air
foam mix formula and procedure for mixing in General
Drilling Instructions.
b. Samples: 2 sets, 10 feet intervals, WID.
Phase III - Intermediate Hole
1. Use fresh water gel/chemical low solids mud with following
properties, and maintain: .
a. PH-10.5-ll.5 with caustic soda - each tour will maintain
treatment through chemical barrel at flow-line.
b. WT.-below 9.3 lbs. per gallon with water at flow-line.
c. Vis.-45/50 sec. (1500 cc in-1 qt. out with marsh funnel).
d. W.L.-belowlO tc (100 PSIG-30 min.) with CMC - ADD slowly
through hopper with bentonite).
e. Gel strengths-Int.-O, 10 min.-0/5 with CC-16 depending on
loss circulation.
f. Sand content-below 1% of volume .
. g. LCM-5% or as needed to maintain circulation.
h. Samples: 2 sets, 10 feet intervals, WID.
Phase IV·~ ProduttionHole
1. Use fresh water gel/chemical low solids mud with following
properties, and maintain:
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a. PH-10.5-11.5 with caustic soda - (each tour will maintain
treatment at flow-line through chemical barrel).
b. WT.-below 9.3 lbs. per gallon with water at flow-line.
c. Vis.-38/40 sec. with bentonite.
d. W.L.-below 10 cc (100 PSIG for 30 minutes) with high
viscosity CMC. ADD through hopper slowly along with
bentontie.
e. Gel strengths-Int.-O 10 min.-O with Spersene and XP-20.
f. Sand content-below 1% of volume •
. g. LCM none-unless partial loss circulation occurs.
h. Samples: 1 set, 10 feet intervals, WID.
2. Procedure to establish full circulation at completion of 17-
1/2 inch Surface Hole, Phase II.
a. Pullout hole.
b. Establish fluid level with wireline fluid probe.
c. Go in hole with drill pipe (open-ended) to within 50 feet
of bottom.
d. Pump in through drill pipe previously mixed mud (slug)
with heavy concentration of LCM (15/20%). Monitor fluid
level while pumping. Continue to pump mud slug, if fluid
is rising as mush as 65% or more of input until circulation
is established. If fluid rise of 65% or more is not
achieved, stop pumping and pull drill pipe up above mud
level. Wait two hours and monitor fluid level or until
fluid level stabilizes; and then repeat procedure. NOTE:
Watch for bridges or fill, when running drill pipe back
in hole. Position bottom of drill pipe 50 feet above
fill, for repeating procedure. After several attempts
with negative res'ults, attempts to establish full circu-
lation will be abandoned.
e. If full circulation is established, continue to circulate
by passing shaker screen for three full circulations.
f. Trip out with drill pipe-pick up one double of drill
collars (8 inch) and bit sub (no float), (remove jets
from bit). Go in hole and clean out to bottom, closely
monitoring pit levels.
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g. If full circulation is maintained, reduce concentration
of LCM, closely monitoring pit levels, to 5% by volume,
by screening out excess LCM. If full circulation is not
maintained severity of loss circulation will determine if
further attempts should be made.
E. ELECTRIC LOGGING PROGRAM
Phase I -'None
Phase II -' None
Phase III - Open hole logs-FDC, CNL, BNC, IES, and HRT log. C.B.L.
and casing caliper after 9-5/8 inch casing is cemented and cleaned
out of within 10 feet of shoe, or as required.
Phase IV - HRT, Kuster Geothermograph, CNL, FDC, BHC and Sonic Log,
or as required. All logs to bi run after 8-3/4 inch hole is drilled
to total drilling depth.
F. CASING PROGRAM
Phase I - 68 feet, 22 inches x 3/8 inch wall welded casing, set on
bottom of 26 inch hole. Bevel bottom joint.
Ph~SeII - elevation -400 feet ~13-3/8 inch, J-55-54.50 lbs. feet.
Buttress thread casing set 2 feet off bottom of 17-1/2 inch hole.
Casing strings make up will be determined by cement method. Weld
shoe and ta'ck weld bottom four couplings (top and bottom). Torque
joints to API specs. '13-3/8 inch stab-in and shoe should be on the
site. ~
. PhaSe III ~3800+ (actual depth to be determined by hole temperature)
9-5/8 inch, J...,55~40 lbs~/feet buttress thread casing. Set 3 feet
off bottom to allow for thermal expansion. Casing string will
consist of guide shoe, automatic fill up float collar,centralizers
10 feet above shoe and on every third coupling to surface cement
staging tool or tools positioned at depths determined by hole
conditions and cement baskets on joint below tools. Weld only on
float equipment, cement stagin~ tools and bottom four couplings .
. (Tack weld bottom of couplings). NOTE: 9-5/8 inch casing will have
to be'centered in 13-3/8 inch Braden Head to assure proper sealing
of thermal pack off element. Pick up B.O.P. stack for visual .
inspection before cement is brought to surface .
. Phase IV - Evaluation of flow-test will determine the necessity of
a 7 inch slotted liner.
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G. CEMENTING PROGRAM
Phase I - Cement to cellar floor with ready mix cement consisting
of a 8000# construction grade cement~ and 2% calcium chloride t to
be poured from surface. Have 100% excess on location. Wait 30
minutes after initial pour in annulus (l yard) then proceed to
pour t monitoring rise in annulus and inside 22 inch casing. (Stop
pour t if cement is going down hole or coming up inside 22 inch
casing. Wait 30 minutes and continue pour).
Phase II - Cement to cellar floor with thermal cement (to,be blended
on location under the direction of Howco representative) by method
to be determined by hole condition.
1. Conventional cementing utilizing stab-in shoe.
Phase'III -Cement to surface Braden Head Valve with thermal
cement t blended on location under the direction of Howco representative t
conventional multi-stage cementing to be determined by hole conditions.
H.CORING AND TESTING
Coring intervals to be determined by GeothermEx and Operator.
I. DEVIATION'SURVEYS
Every 120 feet of new drilled hole or as necessary to control well
bore deviation. Wing stabilizers or roller reamers positioned in
the drill collar string may be necessary in the 8-3/4 inch hole to
control well bore deviation and/or differential sticking of the
drill collars. '
J.WELLRECORDS- To be filed with the State.
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~~a[e or t1awau
DE~TMENT OF LAND AND NATURAL~OURCESD;~ION OF WATER RESOURCE ~EMENT
P. O. Box 373
Honolulu, Hawaii 96809
DAILY REPORT
Contractor
DESCRIPTION OF ACTIVITIES
Weather _-.:;t:::..:J?..:;;D:.:;:iIO:::- _
Submitted by L v~.
LANIPUNA =I/:2
RE,CEJvED
SO JUt. ~~ A9: ".
i"ill1 Of VlA1S&
, II''''' o"'vE.LOpM£llJott.MlO t. I.ANIPUNA 1t2
Report No.
---
State of Hawaii
DEPAR1l1ENT OF LAND AND NATURAL RESOURCES
DIVISION OF WATER AND LAND DEVELOPMENT
DAILY CONSTRUCTION REPORT
_:.l.:Ju~lo.l:.Y....,;1~6:...-_, 19....2Q....
CONTRACTOR:
---------------
DESCRIPTION OF CONSTRUCTION ACTIVITIES
The drilling contractor filled the concrete cellar with gravel. Pictures'to follow.
Materials Equipment (Hours)
Item Rec'd ! Used " Hours Used Type
:. '"r
- --
Remarks; _
-
_______......L\i:-"~--------------------------},."'\
Weather: Little rai~j;
Payroll for Week Ending _ Payroll Amount ___
No. of Men:
Submitted by:
I'
I
, f·:
~~.
..
-.'
',', ,
March 14, 1984
Hr. Edwin T. Hatanabe
Surety Hanager
Industrical Ind~~lity Company
737 Bishop St., Suite 1900
Honolulu, Hawaii 96813
Dear Mr. Watanabe:
Geothermal I~sources Well Indemnity Bond
Well No. Lanipuna #2, IMK: 1-3-9:19
In response to your recent inquiry regarding Bond No. YS
845-8427. the bond was one of the requirements necessary prior
to the granting of the geothermal well drilling permit. The
permit, however, has expired as of 11arch 4, 1982. No drilling
has been done, and thus, the bond is no longer necessary.
Very truly yours,
ROBERT T. CHUCK
Hanager-Chief Engineer
NI:ko
I, . ~' INDUSTRIAL INDEMNITY COMPANY
737 Bishop St' l Suite 1900
Honolulu, Hawaii 96813
INnunRIAl
lNIl£MNIT'l'
GENERAL FORM
1"'E&TATUS INQUIRY
YS 845-8427
Oi.,JR' !tOND NO
I .i.< ;~;:, tvIi lIR &
l..., ~ i I _ , _
Honolulu, Rawall ~"Ei?>
00"£15 1\ ':71 u}"k:.. I
State of Hawai i
==-=~~~~~~=======~~M~ItR~.L-=J..~it=ft:f='.=?9=:;r:r==F~======tWNf" OB ... tC.[1. (')~ aPiG' ....... TING COMPA"''!' _ (. ~ O.a.r[
DEPT. OF LAND & NATURAL RESOURCES MAR 1 1984
ONTIIltACTOIII
BARNWELL GEOTHERMAL CORPORATION
OOIlfE5!
Honolulu, Hawaii
[IICRi,.TION O~ CON'rR"'CT rlrtclud( IOrDlloft and OWft{t'J co"tract "umtur}
Geothermal Resources Well Indemnity Bond - Well No. Lanipuna #2; TMK 1-3-9:19
State of Hawaii
AFFECTING OUR LIABILITY UNDER OUR BOND' 5, DESCRIBED ABOVE WE WOULD APPRECIATE 5U::.,
SURETY h\AHAGER
BY
"_"'_.T_:_'_C_'-l~~"~'_CE-.:-=r~.- 1_8_0_N_: _'5_5_0_,_0_0_0_._O_O .L..E_'_'_EC_3_1_'_;_o_i_TS_E_3 _
_,. co
W/THo.1;JT ~EJUD/CING YOUR RIGHT OR
~.~~./~!/~:ATI£AS IS NOW AVAILABLE
';). Z I':; ~
~_ r-j .... :'1
W:..::.-~ N
", ':)::i
i.J.I -::: "[
ex.. :: - •. e---J
0°z
APP~CXIM.TE ACCLP""''''CE OATE
"'~PROX!~.a.TE DATE OF" COMPLETION or
It is understood that the information contained herein is furnished
as a matter of courtesy for the confidential use of the surety and IS
mereiy an expcession of opinion. It is also agreed that in furnishing
this ir!formation, no guaranty or warranty of accuracy or corren-
ness IS made and no responsibi!lty is assumed as a result of reliance
by the surety, whether such information is furnished by the owner
or by an architect or engineer as the agents of the owner.
WORK f()r ti"tJ{ tit-Ii:,,)')
PLETED. PLEASE STATE:
s
IF CONTIrACT
IF CONTRACT L;NCOMPl-ETED PLEASE STATE
APiPROX\MATE PERCENTAGE OR OOLL .... R AMOuNT OF" CONTRACT COloo1Pl£TEO OR OEi.-IVEREC
DO YOU KNOW OF ANY UNPAID BILLS FOR LABOR OR MATERIAL o YES o NO
'f S!GN,LtURE.
19
PLEASE RETURN THIS INQUIRY
IN THE ENCLOSED ENVELOPE
,30 R3 110-771
October 4, 1982
MEMORANDUM FOR THE RECORD
FROM:
SUBJECT:
Neal Imada
Field Check of Geothermal Well Sites,
Pahoa, Hawaii
On October 1, 1982, 10:30 am, I conducted a,field check
of the geothermal well sit~s in Pahoa, Hawaii.
Status of Geothermal Well Sites
HGP-A: Personnel were observed within the fenced area. Gate
was opened to allow delivery truck entrance and exit
to site. See acco~panying photo.
Kapoho state No.1 and No.2: Gate closed at entrance of road-
way. Security guard mentioned no activity was going on
at either well and_that no personnel were on either site.
Lanipuna No.1: Spoke with Bob Richardson of Water Resources
International who ~as at the site. They are presently
taking down drill ~ig set up over well. They will mobi-
lize to another site along Saddle Road to drill a water
well. It will take them roughly one week to disassemble
r~~ . I
(' -
Lanipuna No.2: No activity.
Lanipuna No.3: Well site'only.
Daichi: Well site only.
NEAL IMADA
-.NI:ko
Attach.
" ;/(:~, ".i."'''4;" ," -';"'~.i,",,~-.-~
::, August. 6,
FROM:
SUBJECT: Geothermal Well Location
The following latitude and longitude location were
given to Petroleum Informa~ion Service per their request.
The locations were obtained from approximate plottings on
the USGS quad made during a field inspection of geothermal
wells on March 17, IS, -19S~.
Lanipuna '1 Lat. ,19 0 2S' 16" Long. 154 0 53' 33 If,
n 12" It 19° 28' 6" " 154 0 53' 47'n
" '3 " 19° . 28' 19" " 154 0 53' 25-".~
Daichi " l~o, 28' 48" " 154'0 52 ' 42"
Well Lanipuna 11 is the only -well that has been drilled to
date. The other locations are site selections only and may-
be subject to change.
NEAL lMADA
NI:ko
\
DRAFT C~ ;2..6-;J.. (j"'V
August 3, 1982
Mr. E. C. Craddick, President
Water Resources Internationa~ Inc.
2828 Paa Street, Suite 2085
Honolulu, Hawaii 96819
Dear Mr. Craddick:
Your letter of July 19, 1982, r~rding Lanipuna Well
No. 2 states: "we have only complE}ted the site grading and
clearing" and "no drilling has b~~ done on ~ite except
Lanipuna Well No.1."
Attached are copies of photos that were taken by my staff
/It,.-
on M~rch 17, 1982, at the Lanipuna Well No.2 site. It is
apparent that more has been done than "site grading and clearing."
Please clarify this matter.
Very truly yours,
rt)
ES:ko
/
ROBERT T. CHUCK
Manager-Chief Engineer
'WATER RESOlJRCES INTERNATIONAL, INC.
2828 PAA STREET, SUITE 2085· H~~OLULU, HAWAII 96819
TELEPHONE (808) 839-77U '. TELECOPIER (808) 833-5577· TELEX 7238672
c
"j
o
,1
) 1'- t. ...
.i
July 19, 1982
J.I005
Mr. Robert T. Chuck
Manager-Chief Engineer
State of Hawaii
Department of Land and Natural Resources
Division of Water and Land Development
P. O. Box 373
Honolulu, Hawaii 96809
Dear Mr. Chuck:
With reference to your letter of July 12, 1982 regarding Lanipuna Well
No.2, we have only completed the site grading and clearing, however,
no drilling has been done on any site except Lanipuna Well No. 1.
Very truly yours,
WA TER RESOURCES INTERNATIONAL, INC.
E. C. C raddick
President
ECC/glm
EXPLORATION AND DEVELOPMENT SPECIALISTS
GEORGE R. ARIYOSHI
GOVERNOR OF HAWAII
STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES
DIVISION OF LAND MANAGEMENT
P. O. BOX 621
HONOLULU, HAWAII 96809
-f
DIVISIONS:
CONVEYANCES
FISH AND GAME
FORESTRY
LAND MANAGEMENT
STATE PARKS
WATER AND LAND DEVELOPMENT
'.. '::} ;tno
f, t"!C!~i:!nna.n i
~I"; '~) ~ r;(') ~!{: 1~_1
\.,~), ',f ,Tt € ~~ 141
""'~~
'," ;>J ""
Gl:'othertttal corpoz'ation,l" Bond no.. 9017(;9
Nc 2}
In reference to y(:nlr .in<.;:uiry of February 26, 1982, kindly
nd'lllsed that the project, as we understand" is not yet. complet;ed"
:';}:;: your info:rr.'iatlon" the regulations which govern drl1.1inq fox'
geothermal resour.ces in Hi!l'wali, administered by the Department
Land '.::tnd He50uxceH> through tile Division of Water and Land
D<;velGpi'lf"l\t, pL'oce,(b,res for abandonment.. To date .• w.t~
n(:.it 1<'C'!~i~ -to i,nd..ictl t'tle ahal1d,onmen1: of Trnnipt'tnB
;:';rojects,
:Lr,~c'':ly wi t~l
!n event a
},"1')'-).!: i!4'5.<"!y l.,~tters i your keen interest in
';-le '<'lerold, suggest, perhaps I that you correspond
'Geothermal corporation for status reports&
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L nnan, Incorporated
Honolulu, Hawaii 96810
a 8 8) 531·4211
April 15, 1982
State of Hawaii
Department of Land and Natural Resources
P. O. Box 621
Honolulu, Hawaii 96809
Gentlemen:
Re: Barnwell Geothermal Corporation Bond No. 901789
Lanipuna No.2, TMK: 1-3-9-19, Keahialaka, Puna, Hawaii
We appreciate your assistance in determining the status of the
captioned bond which was issued by us. Is this project completed
and if so, what is the date?
Thank you for your cooperation.
Very truly yours,
June Kukino
Attorney-in-fact
MAUl • KAUAI • HAWAII
33 Lono Avenue
Suite 450
Kahului, Hawaii 96732
Telephone 877-6541
P.O. Box 1764
lihue, Hawaii 96766
Telephone 245·3911
120 Pauahi Street
Suite 206
Hilo, Hawaii 96720
Telephone 961-3771
I
.:~--:A-.'
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April 5, 1982
Mr. E.C. Craddick
President
Barnwell Geothermal Corporation
2828 Paa St.
Suite 2085
Honolulu, Hawaii 96819
Dear Mr. Craddick:
Renewal of geothermal well permits for
Lanipuna No. 1,2, and 3, and Daiichi No.1
This is to acknowledge receipt of your request to extend
the drilling permits for the above geothermal wells.
Consideration for approval of your request will be given
upon receipt, in writing, of the following:
Lanipuna No. 1 - Status and as-built drawing of Well to
date, results of any testing conducted to date; your plan of
operation for any further drilling activities; four weeks notice
prior to any drilling activities.
Lanipuna No. 2 - Status and as-built drawing of the drilled
well to date; your plan of operation for any further drilling
activities; four weeks notice prior to any drilling activities.
Lanipuna No. 3 and Daiichi No. 1 - Four weeks notice prior
to any drilling activities and notice of any proposed changes in
location from the selected sites shown to DOWALD personnel on
March 17, 1982.
DLNR regulations allow for renewal of drilling permits for
an additional 180 days at the discretion of the chairperson.
Upon receipt of the above-requested information, extent ion of
the drilling permi~s will be considered on a well-by-wel1 basis.
If you have any questions please contact Manabu Tagomori at
5487619.
Very truly yours,
.~/!
~.
~\
ES:ey
ROBERT T. CHUCK
Manager-Chief Engineer
~( ...,
"' .....
BARNWELL GEOTHERMAL CORPORAT'ibN
r.~?'l;\(1:./1 AID' ')2I' j" f-- " \,. '. , , L.
,. 'Ma~ch 22, 1982
IS?!
State of Hawaii
Department of Land and Natural Resources
P. O. Box 621
Honolulu, Hawaii 96809
Attention: Robert T. Chuck
Reference:. Lanipuna Geothermal Wells
No.1, 2 and 3, and Daiichi No.1
Gentlemen:
tc ~ ,~ I - I'E\.~\ I I. \ ;.. j t, i._ :" ~_ '~. ,j .:, '. L,. - v
STATE OF !ii\WAIJ
~-_.:,.....::::.
-,
Work on the above wells was delayed due to the necessity of evaluating
findings to date on Lanipuna Well No.1, and meanwhile also undertaking
to drill two Geothermal Wells for TPC/Dilco on adjacent property.
Based on results of this drilling, we intend ~o make a selection of the
next drilling site, within the next three months.
It is quite important therefore, that we have flexibility in this site
selection and therefore, respectfully request that the above drilling
,,') . perl~its be extended for ano'ther year.
Very truly yours,
BARNWELL GEOTHERMAL CORPORATION
Craddick
President
ECC/glm
2828 PAA STREET, SUITE 2085' HONOLULU, HAWAII 96819' TELEPHONE (808) 839-7720' TELEX 7238672' TELECOPIER (808) 833-5577
(...........__. --"--.
Marc.h 17,1482.
March 17, 1982
Barnwell Geothermal Corp.
2828 Paa Street
Honolulu, Hawaii 96819
Gentlemen:
This is to notify you that permits to drill and test geothermal wells,
Lanipuna No.1, Lanipuna No.2, and Lanipuna No.3, issued by the
Department of Land and Natural Resources in early 1981 have all expired as
of March 4, 1982. If you plan to do any work on these wells, applications
for new permits are required from the Department.
The review of our files indicates that well completion reports have not
been filed to date. We would appreciate receiving any information available
as required by the Department's Administrative Rules on "Leasing and
Drilling of Geothermal Resources".
If you have any questions regarding the abov~ matter, please contact
Robert T. Chuck at 548-1539.
Very truly yours.
I S/SUSUMUONO
SUSUf.1U ONO
Chairman of the Board
March 10, 1982
MEMORANDUM
TO: ?vtr. James Detor
FROM: Robert T. Chuck
SUBJECT: Bond for Lanipuna No. 2 Geothermal Well
Attached for your reply is a copy of a February 26,
1982 letter from Marsh and McLennan concerning Barnwell
Geothermal Corporation Bond No. 901789 for Lanipuna No.2
Well. To our knowledge, Lanipuna No.2 has not been abandoned
in accordance with the geothermal regulations.
Also attached is a copy of your reply concerning
Lanipuna No. 1.
~..
DL:ey
ROBERT T. CHUCK
* "' ••·¥t·'III.
February 26, 1982
State of Hawaii
Department of Land and Natural Resources
P. O. Box 621
Honolulu, Hawaii 96809
-
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Gentlemen:
Re: Barnwell Geothermal Corporation Bond No. 901789
Lanipuna No.2, TMK: 1-3-9-19, Keahialaka, Puna, Hawaii
We appreciate your assistance in determining the status of the
captioned bond which was issued by us. Is this project completed
and if so, what is the date?
Thank you for your cooperation.
Very truly yours,
une Kukino
ttorney-in-fact
MAUl • KAUAI HAWAII
33 lono Avenue
Suite 450
Kahului, Hawaii 96732
Telephone 877-6541
P. O. Box 1764
Lihue, Hawaii 95766
Telephone 245-3911
120 Pauahi Street
Suite 206
Hilo, Hawaii 96720
Telephone 961-3771
DIVISIONS:
CONSERVATION AND
RESOURCES ENFORCEMENT
CONVEYANCES
FISH ~ND GAME
FORESTRY
LAND MANAGEMENT
STATE PARKS
WATER AND LAND DEVELOPMENTRESOURCES
STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL
DIVISION OF LAND MANAGEMENT
P. O. BOX 621
HONOLULU. HAWAII 96809
" 0
,,' '1l~'l IU'I ,
GEORGE R. ARIYOSHI
GOVERNOR OF HAWAII
December 31, 1981
Ms. June Kukino
Attorney-in-Fact
Marsh & McLennan, Incorporated
P. O. Box 38
Honolulu, HI 96810
Dear Ms. Kukino:
Subject: Barnwell Geothermal Corporation, Bond
No. 877399 (Lanipuna No.1) and Geothermal
Exploration and Development Corporation Bond
No. 872109 (Opihikao No.1)
In response to your inquires of December 9, 1981, respecting
the subject bonds please be advised that the bonds are continuous
and are required to remain in effect until the wells are abandoned.
No estimate of an abandonment date has been made.
yours,
~
J: ES J. DETOR
t:==~~~~agement Administrator
cc: Hawaii Board Member
Hawaii District Land Office
·'DOWALD
I ~h~':;";"&.::::;:'~~ "':;"' """""iIIlIl="f ~
MQ.~Jlpan
Marsh & Mclennan. Incorporated
P. O. Box 38. Honolulu, Hawaii 96810
Telephone (808) 531·4211
State of Hawaii
Department of Land
P, O. Box 621
Honolulu, Hawaii
Gentlemen:
-
December 9, 1981
c;
r0
5"
_.-t-"
- .~
& Natural Resources
96809
Re: Barnwell Geothermal Corporation, Bond No. 877399
Lanipuna No.1, TMK: 1-3-9:7, Keahia1aka, Puna, Hawaii
We appreciate your assistance in determining the status of the
captioned bond which was issued by us. Is this project completed
and if so, what is the date?
Thank you for your cooperation.
Very truly yours,
·1 ~;JI,·I / j
: i/
~---t.­
(~~~~_~~:inoijAttorney-in-fact
MAUl • KAVAI • HAWAII
33lono Avenue
Suite 450
Kahului, Hawaii 96m
P. O. Box 1764
Lihue, Hawaii 95766
Telephone 245·3911
120 Pauahi Street
Suite 206
Hilc, Hawaii 96720
"""""'"""'wJI!
BARNWELL G::~QTHERMALCORPORATION
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September 1, 1981
Mr. Sidney Fuke, Planning Director
Planning Department
County of Hawaii
25 Aupuni Street
Hilo, Hawaii 96720
Reference: Your Letter of August 20, 1981
Special Permit No. 471
TMK: 1-3-08:06 &19; and 1-3-09:07
Dear Mr. Fuke:
+ ._c·
"rl~
. "'--::.,,:v
':::>S-I
/
We are in the process of determining the metes and bounds, but have been
held up due to a delay in completing the survey. This will be completed
before any drilling activities are commenced.
Our Mr. Bill Craddick, manager of our drilling operations in Hawaii, has
contacted the appropriate parties concerning the grubbing and grading
permits which we understand are in progress, and which will be acquired
before any further work is done on this property.
Extensive noise suppresion equipment has been designed and installation
was essentially completed on August 29, 1981. This consists mostly of
noise absorption lining in engine enclosures, and sound baffles in and
around the machinery. This equipment is presently working on the TPC/DILCO
site and may be inspected by arrangement with Mr. Jere Denton, the Thermal
Power Company representative in Honolulu.
lanipuna Well No. 1 operations have been suspended for the time being,
pending evaluation and additional work planning by our consultant,
Geothermex. Upon completion of the foregoing, specific information will
be compiled by Geothermex for submittal in accordance with the requirements.
Very truly yours,
BARNWELL GEOTHERMAL CORPORATION
Craddj~
ECC/sm/
cc: lA'LNR, Mr. Susumo Ono Mr. Bill Craddick - Hilo
DPED, Mr. Hideto Kono Mr •. Clifford Lum - Hilo
Planning Commission Mr. Jere Denton, TPC - Honolulu
2828 PAA STREET, SUITE 2085 • HONOLULU, HAWAII 96819 • TELEPHONE (808) 839-mo· TELEX 7238672 • TELECOPIER (808) 833-5577
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GOVERNOR
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STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES
P. O. BOX 621
HONOLULU. HAWAII 96809
GEOTHERMAL WELL DRILLING PERMIT
Lanipuna No. 2
DIVISIONS:
CONSERVATION AND
RESOURCES ENFORCEMENT
CONVEYANCES
FISH AND GAME
FORESTRY
LAND MANAGEMENT
STATE PARKS
WATER AND LAND DEVELOPMENT
TO: Barnwell Geothermal Corp.
c/o 2828 Paa Street
Honolulu, Hawaii 96819
Your application for a permit to drill a geothermal
well as follows is approved:
Well Designation: Lanipuna No. 2
Site Designation: Easement "GW-6", (2 acs.)
Location: TMK 1-3-9-19, Keahialaka, Puna, Hawaii
Operator: Barnwell Geothermal Corp.
Drilling Contractor: Water Resources, Inc.
Ground Elevation: 600'+
Total Depth: 7000'
You are hereby granted permission to drill the geothermal
well described above in accordance with the Department's
Regulation 8 and the following conditions:
1. This permit shall become valid only upon receipt of:
a. A Well Indemnity Bond in the amount of $50,000.
b. A fully and properly executed Designation of
Agent form.
2. All work shall be performed in accordance with the
Geothermal Drilling Program submitted with your application,
the Department's Regulation 8, and all other applicable
Federal, State, and County laws, ordinances, rules and
regulations.
3. If there are any contemplated changes in the
proposed drilling operations or work, the applicant shall
obtain the Chairman's approval prior to the execution of any
such contemplated changes of work.
~'-"
Geothermal Well Drilling Permit
Lanipuna No. 2
page 2
4. The Department shall be notified, with reasonable
time allowed for travel to the site, to measure and/or
verify the measurement of the static water level under Phase
II, Item 3, of the Drilling Program.
5. Under Phase II (Item 4) and Phase III (Item 3) of
the Drilling Program, the open hole shall be logged for
caliper, temperature, anq borehole fluid resistivity.
6. This permit is only for drilling and testing the
well and will not commence until final approval of the
geothermal lease you applied for is received. The permit is
being issued at this time in order that you may initiate
clearing and grubbing.
7. This permit shall expire 365 days from the date of
this permit.
March 4, 1981
Date of Permit
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S11-11 EOF tJA viAll
Mr. Susumo Ono, Chairman
State of Hawaii
Department of Land and Natural Resources
P. O. Box 621
Honolulu, Hawaii 96809
Reference: Lanipuna Wells Nos. 2 and 3
Dear Mr. Ono:
We are presently drilling Lanipuna Well No. I and expect to be complete
in approximately three (3) months.
The next well site would to some extent depend upon findings at this
first well.
In order to provide the drilling program with some flexibility and
continuity, we must prepare two alternate sites, i.e. Lanipuna Wells
Nos. 2 and 3. Approximately two (2) months lead time is needed to allow
for obtaining drilling permits, followed up grubbing clearing, and
grading permits, and the actual preparation of the sites. .
We, therefore, respectfully request that you consider the issuance of
these two permits concurrently, each supported by a separate set of
supporting documents for sites designated as Lanipuna Well No.2 and
Lanipuna Well No.3, both of which would be offsets to Lanipuna Well
No. I by approximately 1500 feet on either side.
Very truly yours,
BARNWELL GEOTHERMAL CORPORATION
ECC/sm
cc: Mr. Samuel M. Eisenstat
Mr. A. F. Blumenthal
Mr. Murray Gardner
Mr. Clifford Lum
Mr. Bill Craddick
- New York
- New York Office
- California
- Hilo
- Hi 10
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Mr. Susumo Ono, Chairman
State of Hawa i i
Department of Land and Natural Resources
P. O. Box 621
Honolulu, Hawaii 96809
Reference: Lanipuna Well No.2
Drilling Permit Application
Dear Mr. Ono:
In accordance with Regulation on Geothermal Resources and Drilling in
Hawaii, Regulation 8, Rule 9 and 8.2, we herewith make application for a
drilling permit.
a) Applicant - Barnwell Geothermal Corporation ("BGC")
2828 Paa Street, Suite 2085 !
Honolulu, Hawaii 96819
Lessor and Owner of Mineral Rights
J. T. Trading Company, Ltd., Auto Imports of Hawaii, Inc.
John S. Tolmie, Jr. and David S. DeLuz
C/o 811 Kaneolehua Avenue, Hilo, Hawaii 96720
Lessee of Mineral Rights
Geothermal Exploration &Development Corp.
and
Barnwell Industries, Inc.
C/o 2828 Paa Street, Suite 2085
Honolulu, Hawaii 96819
Geothermal mineral rights on approximately 724 acres,
TMK: 1-3-09-7, 1-3-08:6, 7, and 19, have been leased to
GEDCO and filed with the Bureau of Conveyances on
June 12, 1980.
SpetialLandUse Permit
No. 471 issued to BGC on December 16, 1980 - (copy attached).
b) Designation of Well
Lanipuna Well No.2
c) Plot Plan - as per attached. Elevation approximately 500 feet
each.
2828 PAA STREET, SUITE 2085 • HONOLULU, HAWAII 96819· TELEPHONE (808) 839-7720' TELEX 7238672 • TELECOPIER (808) 833-5577
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State of Hawaii
Dept. of Land and Natural Resources
February 17, 1981
Page Two
d) Purpose - Exploratory to determine a commercial source of
geothermal power.
e) Description of Program - as per attached.
f) Bond - GEDCO agrees to file a bond meeting the requirements of
----Rule 9.4 within ten (10) days after notice of permit approval.
g) Regulation - GEDCO hereby affirms its intent to perform all work
in accordance with the Rules and Regulations and all federal,
state and county requirements.
h) Driller - Water Resources International, Inc., supervised by
our Mr. Bill Craddick.
i) Date of Commencement - uncertain. Order of drilling will be
determined after each preceding well results have been evaluated.
j) Designation of Agent - E. C. Craddick
Very truly yours,
BARNWELL GEOTHERMAL CORPORATION
~\AjL.\4L
/~ C. Craddick, President
ECC/sm
Enclosures: Plot Plan
Dri 11 ing Program
Well Design Drawing
Copy of Special Land Use Permit No. 471
Filing Fee of $100.00
cc: Mr. Bill Craddick - Hilo - W/encl.
Mr. Clifford Lum - Hilo - W/encl.
/
"In. rf" U, ,; J
February 17, 1981
BA'RN.w~itb GEOTHERMAL CORPORATlo'N
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Mr. Susumo Ono, Chairman
State of Hawaii
Department of Land and Natural Resources
P. O. Box 621
Honolulu, Hawaii 96809
Reference: Lanipuna Well No. 2
Drilling Permit Application
Dear Mr. Ono:
In accordance with Regulation on Geothermal Resources and Drilling in
Hawaii, Regulation 8, Rule 9 and 8.2, we herewith make application for a
dri 11 i ng permit.
a) Applicant - Barnwell Geothermal Corporation (IIBGC II )
2828 Paa Street, Suite 2085
Honolulu, Hawaii 96819
Lessor and Owner of Mineral Rights
J. T. Trading Company, Ltd., Auto Imports of Hawaii, Inc.
John S. Tolmie, Jr. and David S. DeLuz
C/o 811 Kaneolehua Avenue, Hilo, Hawaii 96720
Lessee of Mineral Rights
Geothermal Exploration &Development Corp.
and
Barnwell Industries, Inc.
C/o 2828 Paa Street, Suite 2085
Honolulu, Hawaii 96819
Geothermal mineral rights on approximately 724 acres,
TMK: 1-3-09-7, 1-3-08:6, 7, and 19, have been leased to
GEDCO and filed with the Bureau of Conveyances on
June 12,1980.
Special Land Use Permit
No. 471 issued to BGC on December 16, 1980 - (copy attached).
b) Designation of Well
Lanipuna Well No.2
c) Plot Plan - as per attached. Elevation approximately 500 feet
each.
2828 PAA STREET, SUITE 2085 • HONOLULU, HAWAII 96819 • TELEPHONE (808) 839-mO· TELEX 7238672 • TELECOPIER (808) 833-5577
GEOTHERMAL DRILLING PROGRAM
FOR
BARNWELL GEOTHERMAL CORPORATION
PREPARED BY: Willis R. Craddick
Clarence J. Mason
(Water Resources International, Inc.)
FEBRUARY 1, 1981 (REVISED COPY)
THIS IS THE SOLE PROPERTY OF BARNWELL GEOTHERMAL CORPORATION
AND IS NOT TO BE USED OR REPRODUCED WITHOUT THEIR PERMISSION.
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General Drilling Instructions
1. Run Totco deviation survey every 120 feet or as needed to control
well bore deviation. Hang Totco wire1ine sheave on hook to enable
movement of drill pipe while "running inll, and "pulling out". Keep
drill pipe moving, except while shot is going off to prevent
differential (wall) sticking.
2. Enter on daily log mud temperature "out ho1e ll and "in hole" once
every tour until we reach 1200 feet. After 1200 feet take tempe-
rature every 4 hours and enter on daily drilling log.
3. Each crew is to have one simulated IIb10w-out drill" per week, with
the results entered in the daily drill log. Limit IIdrill ll to 15
minutes. At no time during a "blow-out drill", is mud to be actually
pumped into the hole with any preventer closed.
4. Have core barrel (in good working order) on the location for use,
if required.
5. Strap weld all subs and/or bits run under hole-openers.
6. Run drill pipe float valve in 8-3/4" hole and keep a "wet plug"
with valve in open position on rig floor at all times.
7. Keep Bagasse, Nut Hulls, Cotton Hulls, Je1-f1ake, Mica (coarse and
fine), Lignite, Bentonite, etc. on site at all times. Keep covered
and protected from the rain at all times.
8. All measurements will be from the ~ of the Kelly Bushing (RKB).
9. Keep hole full of mud at all times, except when drilling without
returns.
10. Check operation of B.O.P.E. each round trip or daily, whichever
occurs first. Enter in the daily log.
11. Do not use spinning chain on drill collars, use chain tongs ~.
Torque 11" drill collars to 110,000 ft. lbs.
Torque 8" drill collars to 56,000 ft. lbs.
Torque 6-3/4" drill collars to 36,000 ft. 1bs.
12. Make entries of all pertinent information on drilling recorder
chart.
13. Fill out daily drilling reports complete. Log all voids and loss
circulation zones.
""'"....,
14. Procedure for mixing air foam mix - ADD to 100 barrels of water in
the following sequence:
a. 75 lbs. soda ash over 15 minutes period,
b. 1250 lbs. bentonite over 45 minutes period,
c. 40 lbs. CMC along with bentonite over 45 minutes period,
d. 30 gals. detergent directly into suction pit as mix is
being transferred from mixing pit to suction pit. Over
the period of time it takes to transfer the mix.
15. Hold weekly safety meetings (15 minutes) and document with weekly
safety meeting attendance records. .
16. Contact State Department of Water and Land Chairman or his designated
representative well in advance so that he has time to travel to the
drill site to witness the pressure tests, etc. Phone numbers are:
961-7279 - Hilo, and 548-7643 - Honolulu.
17. All operations to be conducted in accordance with the State Regu-
lation No.8, Rule 9 governing Geothermal Resources and Drilling,
June 1978.
18. Geologist will be on site as soon as circulation is established or
after the 13-3/8" casing is set.
Specific Drilling Instructions for Geothermal Well
WELL PROJECT:
LOCATION:
OPERATOR:
PARTNERSHIP:
CONTRACTOR:
CONSULTANTS:
PREPARED BY:
APPROVED BY:
APPROVED BY:
Lanipuna Well No.2 (Exploratory Well)
Keahialaka and Pohoiki, Puna, Hawaii
Barnwell Geothermal Corporation
Barnwell Geothermal Program
Water Resources International, Inc.
GeothermEx
Bill R. Craddick/Clarence J. Mason
Operator
Consultants
Date
Date
. 'GeneralScope'ofWotk:
1. Prepare access road and well site, mobilize drilling rig.
2. Drill a 26 inch hole and case with 22 inch casing to a depth of
68 feet.
-2-
3. Drill a 17-1/2 inch to 20 inch hole and case with 13-3/8 inch
casing to depth of elevation -400 feet.
4. Drill a 12-1/4 inch hole and case with 9-5/8 inch casing to a depth
of 3800+ feet.
5. Drill a 8-3/4 inch hole to total depth of 7000+ feet, or as required
by the operator. -
6. Flow-test well, install geothermal well head, demobilize drill rig
and restore drilling site.
A. SITE PREPARATION
1. Prepare access road, drill site, and reserve pit - per GEDCO
Plan No. 7904.
2. Construct water reservoir (240,000 gals. capacity), and install
liner.
3. Construct cellar per GEDCO Plan No. 7903.
4. Install IIdead-men ll (guy line anchors).
B. MOBILIZATION
1. Mobilize WRI drilling rig #4.
2. Mobilize Cement Pumping Unit, Bulk Storage Unit, and extra
storage capacity as needed.
3. Mobilize WRI electric logging unit.
C. DRI LLI NG PROGRAM, ALL MEASUREMENTS RKB
PhaseI'~ConductorHole
1. Drill a 12-1/4 11 pilot hole with mud to 102 feet. Start pilot
hole by center punching inside existing 30 inch casing with 26
inch hole opener and 12-1/4 inch pilot bit. .
2. Open 12-1/4 inch hole to 17-1/2 inch to 100 feet.
3. Open 17-1/2 inch hole to 26 inch to 68 feet.
4. Bail mud out of hole down to £8 feet.
5. Cut off 30 inch pipe at cellar floor and remove same.
6. Run 22 inch casihg and cement. (Refer to casing and cementing
programs) .
7. Nipple up flow-line and air drilling head to 22 inch casing.
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Phase II - Surface Hole
1. Drill a 17-1/2 inch hole with air mist, depending on compressor
availability, or mud (refer to drilling fluids program) to a
depth of 600 feet or elevation +20 feet. If air mist is
circulation media, change over to mud at elevation +20 feet.
Notify representative of the State upon reaching elevation +20
feet.
2. Bail hole until clear water is obtained. Catch three, one
gallon samples. Turn over a one gallon sample to State
representative.
3. Run wire1ine water probe to establish water level. Enter
results on daily drilling report.
4. Run wire1ine temperature survey-top of water and bottom of
hole and enter results on daily drilling report.
5. Finish drilling 17-1/2 inch "pilot hole" with mud to 13-3/8
inch casing depth to elevation -400 feet. (Make 10 feet extra
ho1 e). .
6. At this point, an attempt to establish full (100%) circulation
with mud will be made - (refer to drilling fluids program on
page 6). The results will determine the 13-3/8 inch casing,
cementing method.
7. Condition hole for running casing.
8. Run 13-3/8 inch casing - refer to Casing Program on page 9.
9. Cement 13-3/8 inch casing - refer to Cementing Program on
page 9. WOC time will be determined by retardation of cement.
10. Cut off 22 inch casing at cellar floor.
11. Cut off 13-3/8 inch casing and nipple up as per GEDCO Plan No.
7902. Test the weld on 13-3/8 i nch ~/KM Braden Head before
nipp1ing up B.O.P. stack complete with choke manifold and kill
lines.
12. Pressure test casing, choke manifold valve and flanges with
blinds rams closed - 600 PSIG for 30 minutes. Pressure test
pipe rams and Hydril after starting in hole - 600 PSIG for 30
minutes. All pressure tests to be witnessed by State.
13. Drill out with 12-1/4 inch Mill Tooth Bit and water. Pressure
test casing (600 PSIG for 30 minutes) after drilling out each
tool. After drilling out cement to 10 feet above the shoe,
pressure test entire 13-3/8" casing at 600 PSIG for 30 minutes.
-4-
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Phase III - Intermediate Hole
1. Drill a 12-1/4 inch hole with mud (refer to Drilling Fluids
Program on Page 8), and TCI Bits to 9-5/8 inch casing depth,
(casing depth to be determined by bottom hole temperature
minimum 250°F) and Lithology. Land casing in solid formation.
2. Condition mud and hole for logs (make "short trip" to check
for fill ).De1ay·this operation, if permissible by the State.
3. Run logs - (refer to Logging Program on page 9). Delay this
operation~if·permissib1ebythe State.
4. Condition hole for running 9-5/8 inch casing.
5. Lay down drill collars.
6. Run 9-5/8 inch casing - (refer to casing program on page 9).
7. Cement 9-5/8 inch casing to surface - (refer to cementing
program on page 10), WOC to be determined by retardation of
cement, or minimum of 24 hours.
8.. Cut off 9-5/8 inch casing, install WKM expansion spool, and
lay down 5 inch drill pipe. Install expansion spool and
nipple up as per GEDCO Plan No. 7902. Change pipe rams to 4
inch.
9. Pressure test casing, well head flanges, and choke manifold
with blind rams closed - 1000 PSIG for 30 minutes. (To be
witnessed by State Representative).
10. Pick up 8-3/4 inch Mill Tooth Bit, 6-3/4 inch drill collars
and 4 inch drill pipe.
11. Pressure test pipe rams and Hydri1 - 1000 PSIG for 30 minutes.
12. Drill out with water all cementing staging tools, float
collar, and cement to within 10 feet ·of casing shoe. Pressure
test casing after drilling out D.V. tools if any and also
after drilling 10 feet abov~ the cement shoe, pressure test at
1000 PSIG for 30 minutes. (To be witnessed by State Representative).
PhaseIV~·Production·Ho1e
1. Drill out cement and casing shoe with 8-3/4 inch rerun Mill
Tooth Bit by-passing all contaminated mud to reserve pit.
2. Drill 8-3/4 inch hole with TCI Bits to total depth with mud.
3. Test after reaching minimum temperature of 390°F, as indicated
by drilling break or lost circulation.
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4. Condition hole for logs.
5. Run logs (refer to Logging Program on page 9) if no further
hole drilling is required.
Phase·V - Production·Test
1. Displace mud in hole with water using 4 inch drill pipe (no
collars) float Bit Sub and 8-3/4 inch bit at bottom of 9-5/8
inch casing.
2. Using high pressure air compressor, depress fluid in the hole
to the bottom of the 9-5/8 inch casing. Shut in the well and
let the fluid heat up to 1000 C+. Release the pressure out of
the choke line and flow the well.
3. Flow test well - (under direction of GeothermEx).
4. Kill/cool well with water.
5. Make trip with drill string to check depth and clean out to
bottom. If hole stays open, proceed to step #6.
6. Lay down drill pipe and tools. NOTE: Continue to pump water
down 9-5/8 inch casing during step #5 and #6 to assure well
control. If hole does not stay open during flow-test, a
slotted 7 inch liner will be considered.
7. Close 10 inch WKM Valve, remove B.O.P. stack and nipple up
geothermal well head.
D. DRILLING FLUIDS PROGRAM
·PhaseI~ Conductor Hole
1. Spud-Mud, Water, Bentonite and Lime. Viscosity sufficient to
clean hole.
·Phase II - Surface Hole
1. Drilling blind with mud, use fresh water/gel mud with the
following properties, and maintain: .
a. PH-8.5-9.S with caustic soda - ADD to make up water.
b. WT.-below 9.3 lbs. per gallon.
c. Vis.-SO/80 (as needed) with Bentonite.
d. W.L.-No control.
e. No samples - drill cuttings.
2. Drilling with circulation or partial circulation, -use fresh
water, gel/chemical, low solids mud with the following properties,
and maintain: .
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a. PH-8.5-9.5 with caustic soda - ADD to make up water.
b. WT.-below 9.3 lbs. per gallon with water - ADDED at shale
shaker.
c. Vis.-45/80 (as needed) with Bentonite.
d. W.L.-10/15 cc (100 PSIG-30 min.) with CMC.
e. Gel strengths-Int.-O, 10 min.-10/20 with Tannex - ADD at
flow-line through chemical barrel.
f. Sand content-below 1% of volume.
g. LCM-5/15% as needed to maintain circulation.
h. ,Samples: 2 sets, 10 feet intervals, WID.
3. Drilling with air mist (using 1-1050 CFM Compressor).
a. Inject 12/15 GPM of air foam mix into air stream. Air
foam mix formula and procedure for mixing in General
Drilling Instructions.
b. Samples: 2 sets, 10 feet intervals, WID.
Phase III - Intermediate Hole
1. Use fresh water gel/chemical low solids mud with following
properties, and maintain:
a. PH-10.5-11.5 with caustic soda - each tour will maintain
treatment through chemical barrel at flow-line.
b. WT.-below 9.3 1bs. per gallon with water at flow-line.
c. Vis.-45/50 sec. (1500 cc in-1 qt. out with marsh funnel).
d. W.L.-belowlO ~c (100 PSIG-30 min.) with CMe - ADD slowly
through hopper with bentonite).
e. Gel strengths-Int.-O, 10 min.-0/5 with CC-16 depending on
loss circulation.
f. Sand content-below 1% of volume.
,g. LCM-5% or as needed to maintain circulation.
h. Samples: 2 sets, 10 feet intervals, WID.
PhaseIV'-ProductionHo1e
-1. Use fresh water gel/chemical low solids mud with following
properties, and maintain:
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a. PH-10.5-11.5 with caustic soda - (each tour will maintain
treatment at flow-line through chemical barrel).
b. WT.-be10w 9.3 1bs. per gallon with water at flow-line.
c. Vis.-38/40 sec. with bentonite.
d. W.L.-be10w 10 cc (100 PSIG for 30 minutes) with high
viscosity CMC. ADD through hopper slowly along with
bentontie.
e. Gel strengths-Int.-O 10 min.-O with Spersene and XP-20.
f. Sand content-below 1% of volume •
. g. LCM none-unless partial loss circulation occurs.
h. Samples: 1 set, 10 feet intervals, W/D.
2. Procedure to establish full circulation at completion of 17-
1/2 inch Surface Hole, Phase II.
a. Pullout hole.
b. Establish fluid level with wireline fluid probe.
c. Go in hole with drill pipe (open-ended) to within 50 feet
of bottom.
d. Pump in through drill pipe previously mixed mud (slug)
with heavy concentration of LCM (15/20%). Monitor fluid
level while pumping. Continue to pump mud slug, if fluid
is rising as mush a~ 65% or more of input until circulation
is established. If fluid rise of 65% or more is not
achieved, stop pumping and pull drill pipe up above mud
level. Wait two hours and monitor fluid level or until
fluid level stabilizes; and then repeat procedure. NOTE:
Watch for bridges or fill, when running drill pipe back
in hole. Position bottom of drill pipe 50 feet above
fill, for repeating procedure. After several attempts
with negative reiu1ts, attempts to establish full circu-
lation will be abandoned.
e. If full circulation is established, continue to circulate
by passing shaker screen for three full circulations.
f. Trip out with drill pipe-pick up one double of drill
collars (8 inch) and bit sub (no float), (remove jets
from bit). Go in hole and clean out to bottom, closely
monitoring pit levels.
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g. If full circulation is maintained, reduce concentration
of LCM, closely monitoring pit levels, to 5% by volume,
by screening out excess LCM. If full circulation is not
maintained severity of loss circulation will determine if
further attempts should be made.
E. ELECTRIC LOGGING PROGRAM
Phase I -·None
Phase II - None
Phase III - Open hole logs-FDC, CNL, BNC, IES, and HRT log. C.B.L.
and casing caliper after 9-5/8 inch casing is cemented and cleaned
out of within 10 feet of shoe, or as req~ired.
·Phase IV - HRT, Kuster Geothermograph, CNL, FDC, BHC and Sonic Log,
or as required. All logs to be run after 8-3/4 inch hole is dri11ed
to total drilling depth.
F. CASING·PROGRAM
Phase I - 68 feet, 22 inches x 3/8 inch wall welded casing, set on
bottom of 26 inch hole. Bevel bottom joint.
Phase II - elevation -400 feet ~13-3/8 inch, J-55-54.50 lbs. feet.
Buttress thread casing set 2 feet off bottom of 17-1/2 inch hole.
Casing strings make up will be determined by cement method. Weld
shoe and tack weld bottom four couplings (top and bottom). Torquejoints to API specs. .13-3/8 inch stab-in and shoe should be on the
site. ~
Phase III ~3800+ (actual depth to be determined by hole temperature)
9-5/8 inch, J~55: 40 lbs~/feet buttress thread casing. Set 3 feet
off bottom to allow for thermal expansion. Casing string will
consist of guide shoe, automatic fill up float collar, centralizers
10 feet above shoe and on every third coupling to surface cement
staging tool or tools positioned at depths determined by hole
conditions and cement baskets on joint below tools. Weld only on
float equipment, cement stagin~ tools and bottom four couplings.
(Tack weld bottom of couplings). NOTE: 9-5/8 inch casing will have
to be·ceritered in 13-3/8 inch Braden Head to assure proper sealing
of thermal pack off element. Pick up B.O.P. stack for visual
inspection before cement is brought to surface.
Phase IV - Evaluation of flow-test will determine the necessity of
a 7 inch slotted liner.
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G. CEMENTING PROGRAM
-
Phase I - Cement to cellar floor with ready mix cement consisting
of a 8000# construction grade cement, and 2% calcium chloride, to
be poured from surface. Have 100% excess on location. Wait 30
minutes after initial pour in annulus (1 yard) then proceed to
pour, monitoring rise in annulus and inside 22 inch casing. (Stop
pour, if cement is going down hole or coming up inside 22 inch
casing. Wait 30 minutes and continue pour).
Phase II - Cement to cellar floor with thermal cement (to be blended
on location under the direction of Howco representative) by method
to be determined by hole condition.
1. Conventional cementing utilizing stab-in shoe.
Phase 111- Cement to surface Braden Head Valve with thermal
cement, blended on location under the direction of Howco representative,
conventional multi-stage cementing to be determined by hole conditions.
H.CORING AND TESTING
Coring intervals to be determined by GeothermEx and Operator.
I. DEVIATION' SURVEYS
Every 120 feet of new drilled hole or as necessary to control well
bore deviation. Wing stabilizers or roller reamers positioned in
the drill collar string may be necessary in the 8-3/4 inch hole to
control well bore deviation and/or differential sticking of the
dri 11 collars.
J. WELL'RECORDS - To be filed with the State.
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State of Hawaii
Dept. of Land and Natural Resources
February 17, 1981
Page Two
d} Purpose - Exploratory to determine a commercial source of
geothermal power.
e) Description of Program - as per attached.
f} Bond - GEDCO agrees to file a bond meeting the requirements of
-----Rule 9.4 within ten (10) days after notice of permit approval.
g) Regulation - GEDCO hereby affirms its intent to perform all work
in accordance with the Rules and Regulations and all federal,
state and county requirements.
h} Driller - Water Resources International, Inc., supervised by
our Mr. Bill Craddick.
i} Date of Commencement - uncertain. Order of drilling will be
determined after each preceding well results have been evaluated.
j) Designation of Agent - E. C. Craddick
Very truly yours,
BARNWELL GEOTHERMAL CORPORATION
~~~;r: c. Craddick, Preside
IECC/sm
Enclosures: Plot Plan
Drilling Program
Well Design Drawing
Copy of Special Land Use Permit No. 471
Filing Fee of $100.00
cc: Mr. Bill Craddick - Hilo - W/encl.
Mr. Clifford Lum - Hilo - W/encl.
w .,.,
BARNWELL GEOTHERMAL CORPORATION
February 17, 1981
Mr. Susumo Ono, Chairman
State of Hawaii
Department of Land and Natural Resources
P.O. Box 621
Honolulu, Hawaii 96809
Reference: Lanipuna Well No. 2
Drilling Permit Application
Dear Mr. Ono:
In accordance with Regulation on Geothermal Resources and Drilling in
Hawaii, Regulation 8, Rule 9 and 8.2, we herewith make application for a
drilling permit.
a) Applicant - Barnwell Geothermal Corporation (IIBGC II )
2828 Paa Street, Suite 2085
Honolulu, Hawaii 96819
Less6randOwnerof Mineral ·Rights
J. T. Trading Company, Ltd., Auto Imports of Hawaii, Inc.
John S. Tolmie, Jr. and David S. DeLuz
C/o 811 Kaneolehua Avenue, Hilo, Hawaii 96720
LesseeOf~ineralRi9hts
Geothermal Exploration &Development Corp.
and
Barnwell Industries, Inc.
C/o 2828 Paa Street, Suite 2085
Honolulu, Hawaii 96819
Geothermal mineral rights on approximately 724 acres,
TMK: 1-3-09-7, 1-3-08:6, 7, and 19, have been leased to
GEDCO and filed with the Bureau of Conveyances on
June 12,1980.
SpeCial ·LandUse Permit
No. 471 issued to BGC on December 16, 1980 - (copy attached).
b) Designation of Well
Lanipuna Well No.2
c) Plot Plan - as per attached. Elevation approximately 500 feet
each.
2828 PAA STREET, SUITE 2085 • HONOLULU, HAWAII 96819· TELEPHONE (808) 839-mo· TELEX 7238672 • TELECOPIER (808) 833-5577
c
State of Hawaii
Dept. of Land and Natural Resources
February 17, 1981
Page Two
d) Purpose - Exploratory to determine a commercial source of
geothermal power.
e) Description of Program - as per attached.
f) Bond - GEDCO agrees to file a bond meeting the requirements of
-----Rule 9.4 within ten (10) days after notice of permit approval.
g) Regulation - GEDCO hereby affirms its intent to perform all work
in accordance with the Rules and Regulations and all federal,
state and county requirements.
h) Driller - Water Resources International, Inc., supervised by
our Mr. Bill Craddick.
i) Date of COmmencement - uncertain. Order of drilling will be
determined after each preceding well results have been evaluated.
j)Designation of Agent - E. C. Craddick
Very truly yours,
BARNWELL GEOTHERMAL CORPORATION
~~\4L~ C. Craddick, President
IECC/sm
Enclosures: Plot Plan
Drilling Program
Well Design Drawing
Copy of Special Land Use Permit No. 471
Filing Fee of $100.00
cc: Mr. Bill Craddick - Hi10
Mr. Clifford Lum - Hi10
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PLANNING COMMISSION
Planning Department
County of Hawaii
Hilo, Hawaii
APPLICATION FOR SPECIAL PERMIT )
by )
BARNWELL GEOTHERMAL CORPORATION )
fer )
GEOTHERMAL EXPLORATION AND )
EVALUATION )
in )
KEAHIALAKA, PUNA, HAWAII )
-----------------)
SPECIAL PERMIT
o
SPECIAL PERMIT
NO. 471
The County Planning Commission at a duly held public hearing on
December 16, 1980, considered the application of BARNWELL GEOTHERMAL
CORPORATION for a Special permit in accordance with Chapter 205,
Section 205-6, Hawaii Revised Statutes, as amended, and Rule No.6
of the Planning Commission relating to Special Permit to allow the
drilling"of six wells for geothermal exploration and evaluation in
Keahialaka, Puna, Hawaii, Tax Map Key 1-3-08:Portions of 6, 7, & 19
and 1-3-09:Portions of 7.
The commission has found the following:
1. That the proposed use will not be contrary to the
objectives sought to oe accomplished by the State Land Use
Law and Regulations. The purpose of the Land Use Law and
Regulations is to protect, preserve, and encourage the
development of lands in the State for the public health and
welfare of the people of the State of Hawaii. The area
under consideration is classified as Agricultural by the
State Land Use Commission. The Agricultural District not
only includes lands with a high capacity of potential for
agricultural uses, but also lands which are surrounded by
or continguous to agriCUltural lands and which are not
suited to agricultural and ancillary activities by reason
of topography, soils, and other related characteristics.
The subject property's dominant soil types are Aa and
pahoehoe lava flows. The Land Study Bureau's overall
master productivity rating for agricultural use of these
lands is liE," or very poor. This is the lowest class on
the scale. Although it is possible that some agriCUltural
activities may be conducted on the subject property, it is
determined that approval of the SUbject request would not
be contrary to the objectives of the State Land Use Law and
Regulations given the master productivity rating of the
subject property for agricultural use and the above-cited
criterion for determining the Agricultural District.
2. The proposed use will not SUbstantially alter or change the
essential character of the land and its present use. A
maximum of twelve acres of land will be used for the drill
sites. The remaining area of the parcels involved can
still be used for agricultural purposes should the
landowners so desire. It is therefore determined that the
c o
granting of this particular request would not be in
conflict with the State and County's Agricultural policies.
3. That unusual conditions, trends and needs have arisen since
the district boundaries and regulations were established.
Rising fossil fuel costs and the recent realization that
supplies are not unlimited have accelerated the search for
renewable, alternative energy resources. When the district
boundaries and regulations were established, the present
energy situation and the efforts and resources needed to
address it was not anticipated. Therefore, provisions for
utilizing alternative energy resources were not included in
any of the four land use districts.
4. Electricity is the major form of energy utilized in Hawaii
County. The power rate on this island is among the highest
in the nation. A factor which contributes to this
situation is the present method of power generation. Most
of the electricity is obtained through the burning of
imported oil. The cost of fuel coupled with transportation
costs cause higher rates. Recognizing this concern, the
General Plan has stated as a policy that "The County shall
encourage the continuation of studies concerning the
development of power which can be distributed at lower
costs to consumers." One (1) of the major economic
significance of geother~al energy is that it would
presumably provide inexpensive indigenous power. It 1S
therefore determined that the granting of this particular
request wo~ld be in the direction of fulfilling the
above-stated policy as well as the goals of the General
Plan's public utilities Element of "Ensuring that adequate,
efficient and dependable public utility service will be
available to users," and "Maximizing efficiency and economy
in the provision of public utility services."
Furthermore, it has been the County and State's policy to
encourage the development of alternative energy power.
Both levels of government have provided substantial funding
and services for energy resource research and development
to reduce the State's dependence on imported fuels. The
island of Hawaii is believed to possess a vast resource
base of geothermal heat. A project jointly sponsored by
the County, State and Federal governments demonstrated the
existence of a valuable geothermal energy source only 1800
feet away from the proposed well sites. The purpose of the
subject application is to determine and define the
existence and potential size of a geothermal resource, in
commercial quantities, at this particular location. -
As a potential power source, geothermal may either prove to
be of major importance or no importance at all. Only
through drilling and testing can this uncertainty be
resolved. It is from these exploratory wells that data for
evaluating the suitability of the resource as a production
reservoir are obtained. Therefore, by allowing the
proposed use, we would also be in the direction of
fulfilling the County's goals, as stated in the recently
adopted Energy Element of the General Plan, of striving for
energy self-sufficiency and establishing the Big Island as
a demonstration community for the development and use of
natural energy resources.
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5. Although it has been pointed out that the proposed use of
the land for its intended purpose may have some adverse
effects, such as problems of noise and fumes, to the
surrounding properties and the residents in the immediate
area, stringent controls and conditions will be attached to
this Special Permit in order that the concerns may be
alleviated. The petitioners will be required to comply
with all applicable requirements of the State of Hawaii
Department of Health.
6. That the proposed use will not unreasonably burden public
agencies to provide roads, water, and other essential
infrastructures and services.
Finally, we are cognizant of the fact that the granting of
this particular Special Permit may lead to similar types of
requests. As such, it should be pointed out that we are
working on a policy of such exploratory programs to
minimize rampant development of test wells. The
qualification of our favorable recommendation to allow the
petitioners to proceed with this development is that the
total project shall be closely monitored and the
petitioners will be held accountable to stringent standards
to insure minimal damage to our environment. Furthermore,
to minimize dangers to the health of residents in the
. immediate area, preventative measures will be required as
conditions of approval of the Special Permit.
Therefore, the Commission hereby grants to the petitioner a
Speci~l permit to allow the drilling of six wells for geothermal
exploration and evaluation in Keahialaka, puna, Hawaii, pursuant to
the authority vested in it by Chapter 205, Section 205-6, Hawaii
Revised Statutes, as amended, and Rule No. 6 of the Planning
Commission.
I ,)-'(
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That prior to commencement of any}operation, the
petitioners or their authorized represen~'(s) shall
comply with the requirements of Regulati nl f the St~te
Department of Land and Natural Resources~tive to~~~
dr illing for geothermal resources in Hawai i. ~,.P'k'"~~~~-:--,;.?-.
That the petitioners/representative(s) shall secure a
building permit for all structures which are to be
constructed on the SUbject property.
2;'
.1..
Approval of the Special Permit is subject to the following
conditions:
3. That prior to commencement of any drilling activity, the
petitioners/representative(s) shall submit plans to the
planning Department Showing the location and providing a
metes and bounds descriptign of the well site(s) to be
dr illed.-.~
4. That the drilling of the first well shall commence within
one (I) year from the effective date of approval of the·
special permit.
5. That the length of this Special permit shall be for a
period not to exceed three (3) years from the effective
date of the Special permit.
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6. That the rules, regulations and requirements of the State
Department of Health shall be complied with.
7. That the petitioners/representative(s) shall be responsible
to assure that every precaution is taken to reduce any
nuisances, whether it be noise or fumes, which may affect
the residents and properties in the immediate area. Should
it be determined that these precautionary measures are not
being applied, the Planning Department is authorized to
cease any further activity in the area.
8. That upon termination of the operation or if the
petitioners determine that the project is not feasible, all
structures erected shall be dismantled and removed from the
site(s).
9. That sound barriers shall be erected to abate noise
generated during the drilling and testing of the proposed
wells.
10. That drilling be restricted to 5 days per week, Monday
through Friday.
11. That an archaeological reconnaissance survey shall be
conducted of the proposed well site(s) prior to drilling.
Such a report shall be submitted at the time plans for the
well sites are submitted to the Planning Department for
review.
12. That the data obtained from the proposed wells must be
shared with the HGP-A Development Group and the County
Planning DepartQent, provided that such data shall be kept
in strict confidence by those parties under the durational
terms as stated in Regulation 8, Rule 2, Section 2.8 of the
Rules and Regulations of the Department of Land and Natural
Resources.
13. That all other applicable rules and regulations shall be
complied with.
Should the foregoing conditions not be met, the Special Permit
may be deemed null and voia by the Planning Commission.
The effective date of the Special Permit shall be December 16,
1980.
, 198'.
ARIS, JR.
lanning Commission
day ofDated at Hilo, Hawaii, this
APPROVED AS TO FORM
AND LEGALITY:
DEPUTY CORPOR~TION COUNSEL
COUNTY OF HAWkII
Date: )0~ tfo
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PLANNING COMMISSION
Planning Department
County of Hawaii
Hilo, Hawaii
APPLICATION FOR SPECIAL PERMIT )
by )
BARh~ELL GEOTHERMAL CORPORATION )
fcr )
GEOTHERMAL EXPLORATION AND )
EVALUATION )
in )
KEAHIALAKA, PUNA, HAWAII )
)
SPECIAL PERMIT
SPECIAL PERMIT
NO. 471
The County Planning Commission at a duly held public hearing on
December 16, 1980, considered the application of BARNWELL GEOTHERMAL
CORPORATION for a Special Permit in accordance with Chapter 205,
Section 205-6, Hawaii Revised Statutes, as amended, and Rule No.6
of the Planning Commission relating to Special Permit to allow the
drilling'of six wells for geothermal exploration and evaluation in
Keahialaka, Puna, Hawaii, Tax Map Key 1-3-08:portions of 6, 7, & 19
and l-3-09:portions of 7.
The Commission has found the following:
1.
- 2.
That the proposed use will not be contrary to the
objectives sought to oe accomplished by the State Land Use
Law and Regulations. The purpose of the Land Use Law and
Regulations is to protect, preserve, and encourage the
development of lands in the State for the public health and
welfare of the people of the State of Hawaii. The area
under consideration is classified as Agricultural by the
State Land Use Commission. The Agricultural District not
only includes lands with a high capacity of potential for
agricultural uses, but also lands which are surrounded by
or continguous to agricultural lands and which are not
suited to agricultural and ancillary activities by reason
of topography, soils, and other related characteristics.
The SUbject property's dominant soil types are Aa and
Pahoehoe lava flows. The Land Study Bureau's overall
master productivity rating for agricultural use of these
lands is "E," or very poor. This is the lowest class on
the scale. Although it is possible that some agricultural
activities may be conducted on the subject property, it is
determined that approval of the SUbject request would not
be contrary to the objectives of the State Land Use Law and
Regulations given the master productivity rating of the
subject property for agricultural use and the above-cited
criterion for determining the Agricultural District.
The proposed use will not SUbstantially alter or change the
essential character of the land and its present use. A
maximum of twelve acres of land will be used for the drill
sites. The remaining area of the parcels involved can
still be used for agricultural purposes should the
landowners so desire. It is therefore determined that the
,
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granting of this particular request would not be in
conflict with the state and County's Agricultural policies.
3. That unusual conditions, trends and needs have arisen since
the district boundaries and regulations were established.
Rising fossil fuel costs and the recent realization that
supplies are not unlimited have accelerated the search for
renewable, alternative energy resources. When the district
boundaries and regulations were established, the present
energy situation and the efforts and resources needed to
address it was not anticipated. Therefore, provisions for
utilizing alternative energy resources were not included in
any of the four land use districts.
4. Electricity is the major form of energy utilized in Hawaii
County. The power rate on this island is among the highest
in the nation. A factor which contributes to this
situation is the present method of power generation. Most
of the electricity is obtained through the burning of
imported oil. The cost of fuel coupled with transportation
costs cause higher rates. Recognizing this concern, the
General Plan has stated as a policy that "The County shall
encourage the continuation of studies concerning the
development of power which can be distributed at lower
costs to consumers." One (1) of the major economic
significance of geothermal energy is that it would
presumably provide inexpensive indigenous power. It is
therefore determined that the granting of this particular
request wo~ld be in the direction of fulfilling the
above-stated policy as well as the goals of the General
Plan's public utilities Element of "Ensuring that adequate,
efficient and dependable public utility service will be
available to users," and "Maximizing efficiency and economy
in the provision of pUblic utility services. 1I
Furthermore, it has been the County and State's policy to
encourage the development of alternative energy power.
Both levels of government have provided substantial funding
and services for energy resource research and development
to reduce the State's dependence on imported fuels. The
island of Hawaii is believed to possess a vast resource
base of geothermal heat. A project jointly sponsored by
the County, State and Federal governments demonstrated the
existence of a valuable geothermal energy source only 1800
feet away from the proposed well sites. The purpose of the
sUbject application is to determine and define the
existence and potential size of a geothermal resource, in
commercial quantities, at this particular location.
AS a potential power source, geothermal may either prove to
be of major importance or no importance at all. Only
through drilling and testing can this uncertainty be
resolved. It is from these exploratory wells that data for
evaluating the suitability of the resource as a production
reservoir are obtained. Therefore, by allowing the
proposed use, we would also be in the direction of
fulfilling the County's goals, as stated in the recently
adopted Energy Element of the General Plan, of striving for
energy self-SUfficiency and establishing the Big Island as
a demonstration community for the development and use of
natural energy resources.
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5. Although it has been pointed out that the proposed use of
the land for its intended purpose may have some adverse
effects, such as problems of noise and fumes, to the
surrounding properties and the residents in the immediate
area, stringent controls and conditions will be attached to
this Special Permit in order that the concerns may be
alleviated. The petitioners will be required to comply
with all applicable requirements of the State of Hawaii
Department of Health.
6. That the proposed use will not unreasonably burden public
agencies to provide roads, water, and other essential
infrastructures and services.
Finally, we are cognizant of the fact that the granting of
this particular Special Permit may lead to similar types of
requests. As such, it should be pointed out that we are
working on a policy of such exploratory programs to
minimize rampant development of test wells. The
qualification of our favorable recommendation to allow the
petitioners to proceed with this development is that the
total project shall be closely monitored and the
petitioners will be held accountable to stringent standards
to insure minimal damage to our environment. Furthermore,
to minimize dangers to the health of residents in the
. immediate area, preventative measures will be required as
conditions of approval of the Special Permit.
Therefore, the Commission hereby grants to the petitioner a
Speci~l Permit to allow the drilling of six wells for geothermal
exploration and evaluation in Keahialaka, puna, Hawaii, pursuant to
the authority vested in it by Chapter 205, Section 205-6, Hawaii
Revised Statutes, as amended, and Rule No.6 of the Planning
Commission.
I -_.' '\
....'"C.
That prior to commencement of any 'operation, the
petitioners or their authorized represen~'(s) shall
comply with the requirements of Regulati n( f the St~te
Department of Land and Natural Resources ~tive ta~__~~
dr illing for geothermal resources in Hawai i. ~~ ~:..(,_.;
,..'f'- V·
That the petitionersjrepresentative(s) shall secure a
building permit for all structures which are to be
constructed on the subject property.
.1.
Approval of the Special Permit is subject to the following
conditions:
.r \
3. That prior to commencement of any drilling activity, the
petitionersjrepresentative(s) shall submit plans to the
Planning Department snowing the location and providing a
metes and bounds descriptign of the well site(s) to be
drilled. ~---- ~
.. \ 1~\ 4 • That the drilling of the first well shall commence withinone (1) year from the effective date of approval of the
Special permit.
5. That the length of this Special permit shall be for a
pe~iod not to exceed three (3) years from the effective
date of the Special Permit.
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c6. That the rules, regulations and requirements of the State
Department of Health shall be complied with.
7. That the petitioners/representative(s) shall be responsible
to assure that every precaution is taken to reduce any
nuisances, whether it be noise or fumes, which may affect
the residents and properties in the immediate area. Should
it be determined that these precautionary measures are not
being applied, the Planning Department is authorized to
cease any further activity in the area.
8. That upon termination of the operation or if the
petitioners determine that the project is not feasible, all
structures erected shall be dismantled and removed from the
site(s).
9. That sound barriers shall be erected to abate noise
generated during the drilling and testing of the proposed
wells.
10. That drilling be restricted to 5 days per week, Monday
through Friday.
11. That an archaeological reconnaissance survey shall be
conducted of the proposed well site(s) prior to drilling.
Such a report shall be submitted at the time plans for the
well sites are submitted to the Planning Department for
review.
12. That the data obtained from the proposed wells must be
shared with the HGP-A Development Group and the County
planning Depart@ent, provided that such data shall be kept
in strict confidence by those parties under the durational
terms as stated in Regulation 8, Rule 2, Section 2.8 of the
Rules and Regulations of the Department of Land and Natural
Resources.
13. That all other applicable rules and regulations shall be
complied with.
Should the foregoing conditions not be met, the Special Permit
may be deemed null and void by the Planning Commission.
The effective date of the Special Permit shall be December 16,
1980.
ARIS, JR.
lanning Commission
day of ~vi ><--.A."'"V , 198'.
7
~'
•. 8",A.-A4
Dated at Hilo, Hawaii, this
APPROVED AS TO FORM
AND LEGALITY:
DEPUTY CORPOR~TION COUNSEL
COUNTY OF HAWkII
Date: JO~ Ifo
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PLANNING COMMISSION
Planning Department
County of Hawaii
Hilo, Hawaii
APPLICATION FOR SPECIAL PERMIT )
by )
BARNWELL GEOTHERMAL CORPORATION )
for )
GEOTHERMAL EXPLORATION AND )
EVALUATION )
in )
KEAHIALAKA, PUNA, HAWAII )
)
SPECIAL PERMIT
SPECIAL PERMIT
NO. 471
The County Planning Commission at a duly held public hearing on
December 16, 1980, considered the application of BARNWELL GEOTHERMAL
CORPORATION for a Special Permit in accordance with Chapter 205,
Section 205-6, Hawaii Revised Statutes, as amended, and Rule No.6
of the Planning Commission relating to Special Permit to allow the
drilling'of six wells for geothermal exploration and evaluation in
Keahialaka, Puna, Hawaii, Tax Map Key 1-3-08:portions of 6, 7, & 19
and l-3-09:portions of 7.
The Commission has found the following:
1. That the proposed use will not be contrary to the
objectives sought to oe accomplished by the State Land Use
Law and Regulations. The purpose of the Land Use Law and
Regulations is to protect, preserve, and encourage the
development of lands in the State for the public health and
welfare of the people of the State of Hawaii. The area
under consideration is classified as Agricultural by the
State Land Use Commission. The Agricultural District not
only includes lands with a high capacity of potential for
agricultural uses, but also lands which are surrounded by
or continguous to agricultural lands and which are not
suited to agricultural and ancillary activities by reason
of topography, soils, and other related characteristics.
The sUbject property's dominant soil types are Aa and
Pahoehoe lava flows. The Land Study Bureau's overall
master productivity rating for agricultural use of these
lands is "E," or very poor. This is the lowest class on
the scale. Although it is possible that some agricultural
activities may be conducted on the subject property, it is
determined that approval of the sUbject request would not
be contrary to the objectives of the State Land Use Law and
Regulations given the master productivity rating of the
sUbject property for agricultural use and the above-cited
criterion for determining the Agricultural District.
2. The proposed use will not sUbstantially alter or change the
essential character of the land and its present use. A
maximum of twelve acres of land will be used for the drill
sites. The remaining area of the parcels involved can
still be used for agricultural purposes should the
landowners so desire. It is therefore determined that the
_.
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granting of this particular request would not be in
conflict with the State and County's Agricultural policies.
3. That unusual conditions, trends and needs have arisen since
the district boundaries and regulations were established.
Rising fossil fuel costs and the recent realization that
supplies are not unlimited have accelerated the search for
renewable, alternative energy resources. When the district
boundaries and regulations were established, the present
energy situation and the efforts and resources needed to
address it was not anticipated. Therefore, provisions for
utilizing alternative energy resources were not included in
any of the four land use districts.
4. Electricity is the major form of energy utilized in Hawaii
County. The power rate on this island is among the highest
in the nation. A factor which contributes to this
situation is the present method of power generation. Most
of the electricity is obtained through the burning of
imported oi~. The cost of fuel coupled with transportation
costs cause higher rates. Recognizing this concern, the
General Plan has stated as a policy that "The County shall
encourage the continuation of studies concerning tne
development of power which can be distributed at lower
costs to consumers." One (1) of the major economic
significance of geothermal energy is that it would
presumably provide inexpensive indigenous power. It is
therefore determined that the granting of this particular
request wo~ld be in the direction of fulfilling the
above-stated policy as well as the goals of the General
plan's public utilities Element of "Ensuring that adequate,
efficient and dependable public utility service will be
available to users," and "Maximizing efficiency and economy
in the provision of public utility services."
Furthermore, it has been the County and State's policy to
encourage the development of alternative energy power.
Both levels of government have provided substantial funding
and services for energy resource research and development
to reduce the State's dependence on imported fuels. The
island of Hawaii is believed to possess a vast resource
base of geothermal heat. A project jointly sponsored by
the County, State and Federal governments demonstrated the
existence of a valuable geothermal energy source only 1800
feet away from the proposed well sites. The purpose of the
subject application is to determine and define the
existence and potential size of a geothermal resource, in
commercial quantities, at this particular location.
As a potential power source, geothermal may either prove to
be of major importance or no importance at all. Only
through drilling and testing can this uncertainty be
resolved. It is from these exploratory wells that data for
evaluating the suitability of the resource as a production
reservoir are obtained. Therefore, by allowing the
proposed use, we would also be in the direction of
fulfilling the county's goals, as stated in the recently
adopted Energy Element of the General Plan, of striving for
energy self-sufficiency and establishing the Big Island as
a demonstration community for the development and use of
natural energy resources.
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5. Although it has been pointed out that the proposed use of
the land for its intended purpose may have some adverse
effects, such as problems of noise and fumes, to the
surrounding properties and the residents in the immediate
area, stringent controls and conditions will be attached to
this Special Permit in order that the concerns may be
alleviated. The petitioners will be required to comply
with all applicable requirements of the State of Hawaii
Department of Health.
6. That the proposed use will not unreasonably burden public
agencies to provide roads, water, and other essential
infrastructures and services.
Finally, we are cognizant of the fact that the granting of
this particular Special Permit may lead to similar types of
requests. As such, it should be pointed out that we are
working on a policy of such exploratory programs to
minimize rampant development of test wells. The
qualification of our favorable recommendation to allow the
petitioners to proceed with this development is that the
total project shall be closely monitored and the
petitioners will be held accountable to stringent standards
to insure minimal damage to our environment. Furthermore,
to minimize dangers to the health of residents in the
. immediate area, preventative measures will be required as
conditions of approval of the Special Permit.
Therefore, the Commission hereby grants to the petitioner a
speci~l permit to allow the drilling of six wells for geothermal
exploration and evaluation in Keahialaka, puna, Hawaii, pursuant to
the authority vested in it by Chapter 205, Section 205-6, Hawaii
Revised Statutes, as amended, and Rule No.6 of the Planning
Commission.
,to) '\
That prior to commencement of any~operation, the
petitioners or their authorized r~presen~'(s) shall
comply with the requirements of Regulati nC f the St~te
Department of Land and Natural Resources .~ive tOt;.~\..
drilling for geothermal resources in Hawaii. o~~< ~~
~ '\. "
".+-' \-<-
That the petitioners/representative(s) shall secure a
building permit for all structures which are to be
constructed on the SUbject property.
That prior to commencement of any drilling activity, the
petitioners/representative(s) shall submit plans to the
planning Department showing the location and providing a
metes and bounds descriptign of the well site(s) to be
drilled. 2":_---~
Approval of the Special Permit is subject to the following
conditions:
3..
~ ~ .~,t,.L.s..~
~~ 2~1 f~
3.
~\
.~
4. That the drilling of the first well shall commence within
one (1) year from the effective date of approval of the
special permit.
5. That the length of this Special permit shall be for a
period not to exceed three (3) years from the effective
date of the Special Permit.
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6. That the rules, regulations and requirements of the State
Department of Health shall be complied with.
7. That the petitioners/representative(s) shall be responsible
to assure that every precaution is taken to reduce any
nuisances, whether it be noise or fumes, which may affect
the residents and properties in the immediate area. Should
it be determined that these precautionary measures are not
being applied, the Planning Department is authorized to
cease any further activity in the area.
8. That upon termination of the operation or if the
petitioners determine that the project is not feasible, all
structures erected shall be dismantled and removed from the
site(s).
9. That sound barriers shall be erected to abate noise
generated during the drilling and testing of the proposed
wells.
10. That drilling be restricted to 5 days per week, Monday
through Friday.
11. That an archaeological reconnaissance survey shall be
conducted of the proposed well site(s) prior to drilling.
Such a report shall be submitted at the time plans for the
well sites are submitted to the Planning Department for
review.
12. That the data obtained from the proposed wells must be
shared with the HGP-A Development Group and the County
planning DepartQent, provided that such data shall be kept
in strict confidence by those parties under the durational
terms as stated in Regulation 8, Rule 2, Section 2.8 of the
Rules and Regulations of the Department of Land and Natural
Resources.
13. That all other applicable rules and regulations shall be
complied with.
Should the foregoing conditions not be met, the Special Permit
may be deemed null and void by the Planning Commission.
The effective date of the Special Permit shall be December 16,
1980.
ARIS, JR.
lanning Commission
day of ~vL,2A.-A yV' , 198•.
7
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.. 8."A.-A4
Dated at Hilo, Hawaii, this
APPROVED AS TO FORM
AND LEGALITY:
DEPUTY CORPOR~TION COUNSEL
COUNTY OF HAWkII
Date: JO~ do
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